Clinical experience, mostly in the United States, with five major types of intra-uterine devices, computed under the Cooperative Statistical Program of the Population Council, covered 27,575 women with 477,157 months of use as of mid-1967. The devices studied were: the loop, spiral, bow, stainless steel ring and the double coil. The principal reasons for discontinuation of use were removals for bleeding or pain, and expulsion, with the highest risk in the 1st year of use. Declines in expulsions and pregnancies were more closely associated with increasing age than with parity, while removal rates declined moderately with increasing parity.
As shown in
, two out of three women were under 30 years of age at the time of their first insertion, and most of the remaining third were under 40 years. The overwhelming majority (97%) had given birth to one or more children, with an average of 3-1 live births per mother.
The number of first insertions and re-insertions and aggregate womanmonths of use are presented in Table 2 . Of the 27,575 women with first inser¬ tions, 22,230 had one insertion only and 5245 women had at least two insertions. The 6756 re-insertions represented 4192 cases with two insertions, 773 cases with three insertions and 280 cases with four or more insertions. 52,769 38,134 14,586 27,849 477,157 Of the 27,575 women in the CSP, 11,520 were classified as active users as of 30th June 1967, of whom one out of two had more than 2 years of experience ; 3603 had been released from observation as users at earlier dates; and 12,452 were classified as non-users or inactive cases. Of the last group, 8723 were closed because of pregnancy, expulsion, or removal of the IUD, and 3729 were lost to follow-up.
Numbers of events and closures
Numbers of events (pregnancies, expulsions, removals) , by type and size of IUD, are shown in Table 3 . Removals for medical reasons (5353) accounted for more than one third of all events (15, 479) . Bleeding or pain, often reported together (3942), was the most frequent cause for removal of the IUD. Other medical reasons for removal (1411) cover a miscellany of complaints, some of which are not related to the device.
The second most frequently reported event was expulsion (4818). Complete expulsion into or from the vagina made up 85% of the reported expulsions ; an additional 15% were partially or completely in the cervical canal and had to be removed. About 80% of the expulsions were noted by the women and 20% were unnoticed. Investigator's choice (2080) covers, mainly, removals involving research procedures or the replacement of a device by another considered more effective. Removals for personal reasons (1892) include 836 for planning pregnancy and 1056 for other personal reasons, including fear, lack of confidence, objection of husband or of family physician, separation from husband, and similar reasons.
Of the 1336 pregnancies reported, two out of three occurred with the IUD in situ, and the remaining one third with the position of the device at the time of conception undetermined.
Closures because of pregnancy, expulsion or removal, by type and size of device, are shown in Table 4 . The numbers of closures are smaller than the numbers of corresponding events (Table 3) , especially for removals at the investigator's choice and for expulsions, because many events were followed by re-insertions. One out of two closed cases was terminated for medical reasons ; one out of five, for expulsion ; and about one in eight, for pregnancy. Viel in Chile. The great majority of the rates shown here is based on the entire experience with each type and size of IUD following first and later insertions ; one table is limited to experience following first insertions only (Table 10) , and one table to later insertions only (Table 11 ). In all tables, the notation 0-0 indicates a rate of less than 0-05, including a zero rate. Rates based on less than 1200 woman-months of use are not shown. Insertions during the first 4 weeks after a delivery or abortion are excluded from all tables except Table 10 and nulliparous women are excluded from Tables 8 to 10 (Potter, 1963 (Potter, , 1966 (Potter, , 1967 Tietze, 1965 Tietze, , 1967 Viel, 1966) .
Cumulative event and closure rates by type and size of device and type of termination, after 1 year of use and after 2 years, are shown in Tables 5 and 6. Closure rates are consistently lower than event rates because, as has been stated, there are fewer closures than events. For instance, by the end of the 2nd year, 11 -5% of all women wearing Loop D had experienced a first expulsion, but only 3-6% had discontinued its use for this reason. By subtracting the closures (3-6%) from the events (11-5%) it can be seen that 7-9% of the women wearing Loop D (more than two out of three women with a first expulsion) had the loop re-inserted after a first expulsion. Since only 2-3% of all cases were closed after a later expulsion, it follows that 5-6% of the women, or one half of those with a first expulsion, continued to wear the loop after one or more re-insertions for at least 2 years after the first insertion.
At the end of the 2-year period, as well as after 1 year, pregnancy rates and expulsion rates were higher for the smaller devices than for the larger ones of the same type, while removal rates were not significantly associated with size of device, except for the spiral. The experience with the smaller devices has resulted in a general limitation of their use to nulliparous women only. Among the larger IUDs, and those of a single size, the spiral had the lowest pregnancy rate, followed by the double coil and the loop, and the steel ring and the bow had the highest. The expulsion rate was lowest for the bow, followed by the loop (Loop D) and, at some distance, by the double coil and steel ring. The spiral had the highest expulsion rate. The steel ring had the lowest removal rate for medical reasons, followed by the bow, loop and double coil ; the spiral had the highest. Continuation rates were quite similar for the various devices with about two out of three women remaining users at the end of the 2-year period.
Annual and cumulative rates of events and closures for a period of 5 years by type of termination are shown for Loop D in Table 7 . The annual rates per 100 users at the beginning of each year decreased with each year of use for most events and closures, especially for such major reasons for termination as expulsions and removals for medical reasons, while the rates of removal for planning pregnancy increased through the 4th year. The result was that annual closure rates declined each year; from 22-5% for the 1st year to 7-1% for the 5th year. The cumulative closure rates, up to the end of each successive anniversary of first insertion increased from 22-5% for the 1st year to 53-9% for the 5th year; and its complement, the continuation rate, declined from 77-5% to 46-1% over the same period of time.
Age and parity
Cumulative rates of events by age and parity of women at first insertion are shown in Table 8 for a 2-year period for five major devices: Loops C and D, the large spiral, the large bow and the steel ring. Expulsion rates and, to some extent, removal rates tended to decline for each device with both age at in¬ sertion and with parity. Some decline in pregnancy rates was observed with age, as might be expected, but no association was observed with parity. Closure rates declined sharply with increasing age at insertion for each device, and almost as sharply with increasing parity. About three out of four older women and women of high parity were continuing users after 2 years compared with about one out of two of the young women and of those of low parity.
In spite of the large differences in expulsion rates between younger women and older women, standardization for age had little effect on the levels of the rates for each type and size of IUD, because the age distribution of the women was quite similar between devices. The following figures show cumulative event rates of first expulsion at the end of 1 year and after 2 years, adjusted for age, which can be compared with the rates in Tables 5 and 6 . A cross-tabulation by age by parity after 2 years of use for Loop D is shown in Table 9 . Pregnancy rates declined sharply with age within each parity group and increased somewhat with prior parity within most age groups. A well-defined decline in expulsion rates was noted with age within each parity group and some decline with parity at the younger ages. Removal rates declined moderately with parity within each age group and showed no associa¬ tion with age within parity. All in all, age emerged as a more important factor than parity.
Interval since last confinement Cumulative rates of events by type of termination by interval between first insertion and most recent confinement are shown for Loops C and D, the large spiral, the large bow and the steel ring in Table 10 . Expulsion rates were highest for insertions during the early post partum period (first 10 days); this information is available for the loops only. For all devices, expulsion rates were slightly higher for insertions during the late post partum period (5 to 12 weeks), than after 3 months post partum. Pregnancy rates and removal rates were not significantly associated with the interval between insertion and confinement.
Re-insertions
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Low and high estimates of cumulative continuation rules for Loop D for 5 years and all other devices for 2 years are shown in Table 12 . In most other tables (Tables 5 to 11) the assumption is that pregnancies, expulsions, removals and re-insertions occur with the same frequency among women lost to follow-up as they do among those who remain under observation. The low estimates in this table are based on the assumption that all cases lost to follow-up were closed; and the high estimates, that all of these cases remained users.
The order of magnitude of sampling errors is illustrated in Table 13 for annual and 1-year cumulative rates from 0-0 to 50 per 100 women, based on samples from 1200 to 60,000 woman-months of use. The lower and upper limits shown are approximations, derived by interpolation and rounding from the tables of Mainland, Herrera & Sutcliffe (1956) . The maximum risks of over-estimating the upper limit are 2-5% each.
It is obvious that rates based on small samples, especially low rates, should be interpreted with great care, taking into account any similarities and dis¬ similarities in the patterns of rates for different types and sizes of IUDs. Con¬ fidence limits for N-year cumulative rates approximate those based on the number of woman-months divided by for 1-year rates.
